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Sir: 

DECLARATION UNDER 37 C.F.R. S 1.132 

I, Kiyohito Murata, do hereby make the following declaration: 

1 . My name is Kiyohito Murata, and I have a Master's Degree in the field of 
Engineering from Kyoto University in Kyoto city, Japan. I am employed by Toyota 
Jidosha Kabushiki Kaisha. I worked in the Future Project Division, where I was 
engaged for 7 years in research and development of regeneration of heat loss (at the 
time of filing of the international patent application). Currently, I work in to the Advanced 
Power Train Engineering Dept., where I have been engaged for 4 years in research and 
development of new power trains. I am very familiar with the field of mechanical 
engineering, and particularly with exhaust heat power generation apparatus. 
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2. I have read and understand the specification, drawings, and claims of U.S. 
Patent Application No. 10/540,975 ("the '975 application") directed to an exhaust heat 
power generation apparatus. I also have read and understand "Modulus of Rigidity from 
the Engineering Tool Box," http://www.engineeringtoolbox.com/modulus-rigidity- 
d_946.html. 

3. "Modulus of rigidity" is a ratio of shear stress to displacement per unit 
sample length of a material. Modulus of rigidity relates to shearing force and usually is 
measured in GPa (gigapascals) or ksi (thousands of pounds per square inch). 

4. "Rigidity," in contrast, is the relative stiffness of components sharing a load 
and indicates how much stronger one component is in comparison to another. Rigidity 
is related to the dimensions of a component and its tensile and compressive normal 
stresses. Rigidity values have no units. 

5. The modulus of rigidity of components sharing a load does not factor into 
a calculation of rigidity. Accordingly, because the rigidity and modulus of rigidity of a 
component are not related, one cannot determine the rigidity of components merely by 
knowing the modulus pf rigidity of the materials making up such components. 

6. The exhaust heat power generation apparatus recited in claim 1 of the 
'975 application recites, among other things, a thermoelectric converting unit having a 
first value of rigidity; a heat exchange unit having a second value of rigidity; and a 
cooling unit having a third value of rigidity. The third value of rigidity is higher than the 
first and second values of rigidity. The claimed values of rigidity are not dependent on 
the modulus of rigidity of the components. 
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7. It would not have been obvious to one of ordinary skill in the art, therefore, 
to arrive at the claimed relative rigidities of the thermoelectric converting unit, the heat 
exchange unit, and the cooling unit, as recited in claim 1 , merely by knowing the 
modulus of rigidity of the three components. 

8. All statements made herein of my own knowledge are true and all 
statements made on information and belief are believed to be true. These statements 
were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 
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49-2 



Strvngth of maberMa (known dso as mecihaiaea of mor 
teritii) deals with tiie elastic behavior of loaded engi- 
neering materials.^ This subj^ draws heavily on the 
topics in Ch^. 46 and 48. 

Stress is force per unit .area, F/A. , Typical units of 
stress aie Ibf/in', ksi (thousands of potmds per square 
inch), and MPa. Although there are many names given 
to stress, thste are only two primary types, diffiBring in 
the orientation of the loaded area. With normal stress, 
(7, the area is normal to the force earned. With s&eor 
stress, T, the area is paralkl to the force. 





Ram 4U >^pfiiQa(iiDn cfHooMa Law 



Flgum4».1 Nomalana&iearStmss 

Strain, e, is elongation expressed on a fractional or per- 
centage basis. It may be listed as having units of in/in, 
mm/mm, and percent, or no units at all. A strain in one 
direction will be accompanied by strains in orthogonal 
directions in accordance with Pcusaon's ratio. Dilation 
is the sum of the standns in the three coori^nate direo- 



(Ulation = + Cy + «■ 



40.1 



Hooke's law is a simple mathematical statement of the 
relationship between elastic stress and strain: Stress is 
proportional to strain. For normal stress, the constant 
prcqwrtionaUly is the modul us of elaaticiis {Young's 
modulua), E. ~ 

a -Be 49Jt 

For shear stress,_the constuit of proportlonali^ is the 
>i!iear iwodu/u3. ( 



> Plastic behavior and uhimate strength desi|^ anr not covored ia 



9. EUkSTIC p 

Since stress is F/A and strain is S/Lo, Hooke's law can 
be rearranged in fimn to give the elongation of an ax- 
ially loaded member with a uniform cross section ex- 
periencing normal stress. Tension loading is considered 
positive; oominvssive loading is negative. 
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The actual length of a member mnim loading is given 
Eq. 49.S. The algebraic dgn of the de&nnation must 



"Ih TOTAL tTRAJN IN 

The energy stored in a loaded member is equal to the 
work required to deform the member. Below the pro- 
portionality limit, the total strain energy for a member 
loaded in traision or eominession is given by Eq* 49.6. 

Stiffness is the amount of force required to cause a unit 
of deformation (displacement) and is often referred to 
as a spring constant. Typical units are pounds per inch 
and newtons per meter. The stifihess of a spring or 
other structure can be calculated from the deformation 
equation by solving for F/6. Equation 49.7 is valid for 
tensle and Comprraaive normal stoesses. For torsion 
and bending, the stiffiiess equation will depend on how 
the deflei^on is ctdculatol. 



=3 -J [gaieral form] 

= . ' [normid stress fonn] 
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When more than one spring or resisting member share 
the load, t he relative stiflheaam are 

it y values have no signific ance. A ratio of two rigiditiea. 
however, indicates howr much stronger one member ia 
compared to a nother, ^nation 49.8 is one meth^ of 
calcinSQttS hgidiiy in a nnuti-member stzxKl (Since 
rigidities are reUtive numbers, they can be multiplied 
by the least common denomintixw to obtain integer val- . 
ues.) 



7kM»4ILf DenacSonmd illness hr Various ^^Bim 
(dM to bBnangmcmnt alone) 




FIgun 4M Sff/ifrMss and Rigidity 

R ipiditu la the redprocal of deflectio n. Flexural rigidity 
is the reciprocai of deflection in Ambers that are acted 
xiptm by a moment (i.e., atis in bending, although that 
term nuiy ah» be lued to refer to the product, Elf of 
the modulus of elasticity and the mom^t of h 



If the temperature of an object is changed, the object 
will experience length, area, and volume dianges. The 
magnitude of these changes will depend on the coeffi- 
cient of Unmr expanaien, o, whidi is widely tabulated 
for solids. The coeffieient ofvoiumeirie e^ponnon, 0, is 
encountered less often for ndids but is used extounvely 
with liquids and gases. 
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49.13 



It is a common misconception that a hole in a plate 
will decrease in mze when the plate is heated (because 
the surrounding material "squeezes in" on the hole). 
However, changes in temperature affect all dimensicms 
the same way. In this case, the cixcun^Eerenoe of the 
hole is a linear dimension that follows Eq. 49.9. As the 
circumference increases, the hole area aJso increases. 
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Fh^ VlE{h-¥h) 



48EJ 



(Mr is load pw unit lengtii) 
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(Mr Is load par unit landth) 



384gJ 



